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ABSTRACT
Hand hygiene is one of the most significant measures for protecting nursing home
residents from healthcare-associated infections (HAIs). An estimated 1.6 million to 3.8
million infections occur each year; of these infections, 32% of all healthcare-associated
infections (HAIs) are urinary tract infections (UTI), 15% are pneumonia (lung infection),
and 14% are bloodstream infections. The high incidence of HAIs in nursing homes is due
to multiple factors such as understaffing, inadequately trained staff, staff to resident ratio,
lack of antibiotics stewardship, and the increasing clinical complexity of the average
nursing home. In addition, most long- term care (LTC) residents are older adults with
multiple comorbidities, chronic medical conditions, and compromised immune systems.
Despite these increased risks for HAIs among residents, health care workers (HCWs) in
the LTC facility have not fully embraced guidelines on hand hygiene (HH); hence there is
a clear gap between the recommended guidelines and what is practiced by HCWs in the
LTC facility. This quality improvement project focused on the value of re-educating
registered nurses and nursing assistants on HH practices as an approach to reduce the
incidence of HAIs. Therefore, this capstone project aims to assess the gap between HH
recommendations and practices in the LTC facility and examine individual and
organizational factors that would foster improved hand hygiene.
Keywords: Infection prevention, Hand hygiene compliance, LTC facility, safety
culture, HAIs, nursing knowledge belief, and perception.
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Re-educating Healthcare Workers in Long-Term Care Facilities to Improve Hand
Hygiene Compliance

Introduction
The United State Department of Health and Human Services (DHHS) 2013
national action plan for prevention of healthcare-associated infections (HAIs) for longterm facilities (LTC) revealed the substantial impact of HAIs on these settings of care.
The US DHHS noted that HAIs are the most common reason for frequent transfer or
admissions from LTC facilities to acute care settings, 30-day hospital readmissions, and
emergency visits (Agency for Healthcare Research and Quality [AHRQ], 2017). It is
estimated that the rates of HAIs occurring in the nursing home (NH)/ skilled nursing
facilities (SNF) range between 1.4 to 5.2 infections per 1,000 resident-care days.
According to the Office of Disease Prevention and Health Promotion (ODPHP, 2020),
"infection in the NH/SNF could account for approximately 150,000 hospitalizations each
year and a resultant $673 million in additional health care costs" (p.195). Infections are
also implicated in the increased mortality rate among this population, accounting for
about 380,000 deaths among NH/SNF residents each year (Office of Disease Prevention
and Health Promotion [ODPHP], 2020). HAIs cost the US healthcare system and
taxpayers up to $45 billion annually. Thus, HAIs places a tremendous financial burden on
healthcare systems leading to increased cost for the patient, insurance company and
healthcare system alike (Kingston, O'Connell, & Dunne, 2016). HAI prevention is a
central focal point for patients, healthcare personnel, insurers, governments, and
regulatory bodies because of the negative impact on patients, increased risks for
providers, and the escalating costs associated with these occurrences (ODPHP, 2020).
1

Background
Long-term care facilities provide various medical and personal care services to
people who cannot live independently. The Center for Disease Control and Prevention
estimated about 1 to 3 million infections occur every year in LTC (CDC, 2020).
According to the 2004 National Nursing Home Survey, over 1.5 million people live in
16,000 nursing homes (NHs) in the US. More than 7.8% of these people are 95 years of
age and older, 33.8% are age 85 to 94, 26.4% were 75 to 84, and 16.5% were 65 to74
years of age (Center for Medicare and Medicaid Services [CMS], 2017). It is estimated
that the number of people who would require nursing home care in the US would reach
5.3 million by 2030 (Montoya, Cassone, & Mody, 2016). Likewise, data from the 2016
National Center for Health Statistics reported that in the United States, there are an
estimated 4,600 adult care centers, 12,200 home health agencies, 4,300 hospice agencies,
15,600 nursing homes, and 28,900 residential care communities (Howley, 2020).
Similarly, the acuity of illness among this aging population has risen considerably
in the last decade, along with the risk of acquiring new infections. Healthcare-associated
infections are the primary cause of morbidity and mortality in nursing homes
(Hammerschmidt & Manser, 2019). Hands of healthcare workers (HCWs) have been
implicated in infection transmission in all healthcare settings. Despite improving hand
hygiene practices, compliance remains poor (Kirk, Marx, & Zabarsky, 2015). The World
Health Organization (WHO, 2018) estimated that hand hygiene compliance among
healthcare workers is between 5% to 89%, with an overall average of 38.7%. The Center
for Medicare and Medicaid Services guidelines include hand hygiene (HH) expectations
and are among the criteria used to grade nursing homes during an inspection. According
2

to World Health Organization (WHO, 2018), "healthcare workers (HCW) do not perform
hand hygiene often. Also, the time spent during hand hygiene cleansing episodes ranges
from 6.6 seconds to 30 seconds, increasing HAIs in long-term care facilities” (para. 6).
Hand hygiene compliance is considered the most cost-effective measure for preventing
HAIs; yet, this has become a unique challenge in the LTC facilities and SNF (CMS,
2019).
In order to maintain federal regulations and governing licenses, LTC facilities
must maintain an infection control and prevention program (CMS, 2017). Most NH/SNF
do not have infection prevention control (IPC) personnel or lack adequately trained
personnel resources for this task. The skilled nursing home where this project was
conducted does not have a specific person or staff designated as IPC personnel; this could
explain why the HH compliance rate is low at 73.1%. Common barriers reported by
HCWs for noncompliance to HH include skin irritation, inaccessible HH supplies,
insufficient time for HH performance, patients' needs perceived as a priority over HH,
wearing of gloves, forgetfulness, high workload, understaffing, and staff attitude, among
other issues (Mitchell, Hogan, Wilson, & Boisvert, 2017). Barriers to implementing an
effective IPC program include limited staff resources, high staff turnover, funding
difficulties, and limited information technology (IT) access and infrastructure to support
IPC activities. The annual inspection conducted by CMS on skilled nursing facilities
between 2000-2002 revealed the HH compliance rate was 7.4%; this number increased to
almost 12% in 2009 (Kirk et al., 2015). That means that more than 1 out of 10 inspections
are finding substandard hand hygiene practices in these nursing homes (CMS, 2019).
These percentages are based on the ‘observed’ lack of HH, meaning that even with
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inspectors watching, the staff did not perform any form of HH practice. It can only be
assumed that these numbers are low compared to actual compliance when no one is
looking (Kirk, Marx, & Zabarsky, 2015).
The report To Err is Human, published by the Institute of Medicine (IOM),
estimated that about 44,000-98,000 Americans die each year due to preventable harm
(Agency for Healthcare Research and Quality [AHRQ], 2019). The IOM identified
apparent gaps between what is practiced and what is recommended. Hence, many
regulatory agencies emphasize their authority by urging organizations to cultivate a
safety culture in their work environment to promote patient safety. These inconsistencies
in recommended hand hygiene practices could significantly impact patient outcomes
(AHRQ, 2019). Therefore, the Joint Commission and CDC stress the importance of
infection prevention by requiring organizations to incorporate staff education on infection
prevention at all levels, improve HH compliance, and decrease the rate of HAIs.
Problem Statement
Hand hygiene is the single most effective measure to prevent the transmission of
healthcare-associated pathogens and the spread of antimicrobial resistance. However, the
compliance rate of HH has remained poor (Neo, Sagha-Zadeh, Vielemeyer, & Franklin,
2016). Infections result in prolonged hospitalization and increase the financial burden for
patients, families, the healthcare system, physical disabilities, and mortality. Proper and
safe hand hygiene compliance among health care workers is remarkedly unsatisfactory.
The current HH compliance rate of the facility is 73.1% lower than WHO's 92%
recommended rate. Achieving this benchmark is possible by changing the workers'
mindset by re-educating healthcare workers on the significance of HH compliance using
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the Five Moments of Hand Hygiene by WHO. The PICOT question for this quality
improvement project is, among healthcare workers in LTC facilities, how does
reeducation using the Five Moments of Hand Hygiene compared to current practices
improve hand hygiene compliance in the long-term care facility in four weeks.
This study aims to re-educate HCWs in long-term facilities using the Five
Moments of Hand Hygiene to improve HH practices compliance. The Five Moments of
Hand Hygiene lists five different stages HH should be performed by HCWs when
providing care to residents and demonstrates the proper method and duration of
handwashing with soap and water or alcohol-based hand sanitizer (WHO, 2009). In
addition, staff performed HH checkoff before project implementation. During the
intervention period, HH education was present using the WHO's Five Moments of HH.
Compliance was evaluated by direct observation using the WHO observation tools. The
outcome was measured based on HH compliance of staff to WHO's standard and the rate
of HAIs among residents compared to previously documented rates.
Organizational Description of Project Site
The hands of HCWs have been cited as the vehicle for transmission of HAIs by
WHO (2009). However, HH compliance has remained a challenge in healthcare due to
various reasons ranging from limited staff resources, high staff turnover, funding
difficulties, staff to resident ratio, insufficient hand hygiene supplies, and limited
information technology (IT) access and infrastructure to support infection control
prevention activities. This study was conducted in a southern state in a small suburban
rehabilitation setting. The site was a medium-sized facility with 113-beds with an average
daily census of 106 residents.

5

Review of the Literature
A comprehensive literature review was conducted using multiple databases and
search engines, including EBSCO Host, CINAHL nursing database, PubMed, CDC, and
Cochrane library. Search term included "infection control practice, perceptions,
compliance, patient safety, culture of safety, infection prevention, hand hygiene, hand
washing, nosocomial infections, adherence to evidence-based guidelines, healthcare
workers knowledge, beliefs and attitude regarding the prevention of HAIs, long-term care
facility, nursing homes, and infection prevention policy. The article inclusion criteria
included a full-text article, English language, clinical guideline, meta-analysis, systemic
reviews, and articles published between 2015-2020.
The search resulted in 184 articles. Out of the 184 articles, five were relevant to
the project topic and were selected for the literature review. Also, infection prevention
guidelines, best practices, and compliance guidelines were reviewed and retrieved from
CDC, Society for Healthcare Epidemiology of America (SHEA), WHO, The Joint
Commission (TJC), Association for Professionals in Infection Control and Epidemiology
(APIC), and Agency for Healthcare Research and Quality (AHRQ). Smith et al. (2008)
mentioned in the SHEA/APIC Guideline of infection prevention for LTC facilities that in
the United States, 1.6 million to 3.8 million infections occur each year in LTC facilities.
Additionally, Smith et al. (2008) found that LTC facility infections were largely endemic
and included urinary tract infections (UTIs), gastrointestinal infections, and lower
respiratory tract infections (LRTIs). The overall infection rate in LTC facilities for
endemic infections ranges from 1.8 to 13.5 infections per 1,000 resident-care days.
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The Joint Commission, WHO, and CDC recommend healthcare workers wash
their hands with soap and water when visibly dirty; otherwise, alcohol-based hand
sanitizer is recommended for all HH opportunities. The WHO's first global challenge,
clean hands for safe care, mentions that healthcare-associated infections occur through
droplet, direct, and indirect contact. The transmission through contaminated HCWs'
hands is the most common pattern in most settings. Likewise, defective hand cleansing,
such as inadequate product or short duration of HH action, leads to insufficient hand
decontamination (WHO, 2009). Contaminated HCWs' hands have been associated with
several HAIs outbreaks. The WHO recommends that HCWs perform hand hygiene
before and after contact with the patients' environment, before and after contact with
body fluid, and before and after an aseptic procedure (WHO, 2018). Still, HH compliance
among HCWs remained low. Although several studies indicated that HH is the primary
measure proven to effectively prevent HAIs and the spread of antimicrobial resistance,
maintaining compliance has remained a challenge in the healthcare industry (Kirk et al.,
2015). This study is aimed at re-educating HCWs in LTC facilities to improve
compliance. Several studies documented HH compliance rates in LTC facilities increased
after reeducation.
Five significant works of evidenced-based literature were selected for review:
three systemic reviews, one randomized study, and one peer review. The studies
examined the effectiveness of hand hygiene compliance and re-educating healthcare
workers to improve HH compliance. Teesing et al. (2020) conducted a randomized
controlled trial to evaluate the effect of a multimodal intervention to increase hand
hygiene compliance in nursing homes. The results showed an increase in hand hygiene
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compliance. In a cross-sectional mixed-methods study by Hammerschmidt and Manser
(2019) on nurse's behavior and compliance in nursing homes, the author focused on the
organizational factors related to compliance, infection prevention management, HH
knowledge, behavior, and HH practice. These authors found that the intervention aimed
at improving HH in the nursing home would have little effect if not supported by nurses
and nurse managers' shared attitudes that hold HH management a priority for resident
safety. In another systemic review by Phan et al. (2018), they examined hand hygiene
compliance for six months following a 4-hour educational program in a Vietnam neonatal
intensive care unit, delivery suite, and surgical ward. They found hand hygiene increased
significantly from baseline across all sites (43.6% [95% confidence interval CI: 41.146.1] to 63% [95% CI: 60.6-65.3]. Also, there was a significant improvement in
knowledge scores from baseline.
Similarly, a systemic review conducted by Doronina, Jones, Biron, LavoieTremblay, and Martello (2017) investigated the impact of an educational intervention on
the rate of hand hygiene compliance (HHC). Data was collected through direct
observation. The study reported an increase in HHC from 51% to 86% before patient
contact and 75% to 91% after patient contact.

Evidence-Based Practice: Verification of Chosen Option
Hand hygiene practices remain of great significance in the healthcare industry in
preventing the transmission of HAIs. The hands of healthcare workers have been
implicated as vehicles for transporting microbes from one surface to another and from
one person to another (WHO,2009). All the literature reviewed acknowledge HH as the
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primary most effective measure of preventing the transmission of HAIs (Doronina et al.,
2017; Gould, Moralejo, Drey, Chudleigh, & Taljaard, 2017; Hammerschmidt & Manser,
2019; Phan et al., 2018; Teesing et al., 2020; and WHO, 2018). However, adherence to
HH compliance is low (Doronina et al., 2017; Kirk et al., 2015; and Phan et al., 2018).
The failure to adhere to recommended HH practices occurs as a result of increased
demand to care for an increasing number of patients, staff shortage, attempt to complete
the assigned task in the shortest time possible, inaccessible HH supplies, skin irritation,
insufficient time for HH performance, healthcare workers (HCWs) knowledge on HH,
wearing of gloves, and forgetfulness (Mitchell et al., 2017). Strategies that focus on reeducating HCWs and interventions that motivate behavioral changes are critical in
increasing HH compliance among HCWs. The literature review also found that the author
concluded that multimodal studies educate HCWs on HH compliance’ and behavior
modification significantly improved the HHC rate (CDC, 2020; Doronina et al., 2017;
Kirk et al., 2015; Phan et al., 2018; and WHO, 2018).

Theoretical Framework/ Evidence-Based Practice Model
Lewin's Change Management Model (see Appendix A) provides the theoretical
framework for this quality improvement project to improve HH compliance and change
HCWs' perception concerning HH. Lewin's Change Management Model is a three-stage
model of change known as unfreeze-change-refreeze (Hussain et al., 2018).
The first stage in Lewin's change theory is the unfreezing stage or creating
problem awareness stage. This stage involves identifying the change focus, specifically,
re-educating healthcare workers to improve HH compliance with the ultimate goal to
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decrease HAIs in LTC facilities. Therefore, the barriers to HH compliance must first be
identified. The staff and organization must be willing to accept change and let go of the
old pattern that was counterproductive (Wojciechowski, Pearsall, Murphy, & French,
2016). The process involves finding a method to help individuals overcome resistance
and group conformity (Hussain et al., 2018). This step's key component is
communicating with stakeholders, core team members, managers, and charge nurses. It is
essential to create a sense of security and trust with those involved in the change process.
During the unfreeze stage, round table discussion focuses on identifying the barriers.
Some of the obstacles discovered in this facility include staff resistance to change,
inaccessible supplies, patient's needs perceived as a priority, wearing gloves,
forgetfulness, ignorance of guidelines, insufficient time, high workload, and
understaffing.
The second phase of the Lewin Change Management model is the change stage/
moving stage. This stage involves seeking alternatives, demonstrating benefits of change,
and decreasing forces that affect change negatively such as brainstorming, role modeling
new ways, coaching, training, and change in thoughts, feeling, and behavior
(Wojciechowski et al., 2016). This stage represents the period of actual change, including
the planning and implementation stage of the project. This stage involves providing
continuing education to staff regarding HH compliance, providing support, giving
feedback, and receiving staff input. According to Wojciechowski et al. (2016), "the
individual subject to the change must be willing to be part of the change" (para.7). The
change stage represents a new way of thinking or performance to increase productivity
and improve knowledge. In this project, the staff increased compliance with HH based on
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five moments of handwashing. The reduction in HAIs in the facility would be a positive
indicator of change.
The last stage of Lewin's model is the refreezing phase. This phase represents the
integration and stabilization phase. This phase occurs once the facility embraces the new
changes and makes them part of their new practice. Staff is assessed for the readiness of
this stage based on staff willingness to refreeze.
Goals, Objectives, and Expected Outcome
This Doctor of Nursing Practice (DNP) scholarly project was a quality
improvement project focused on the value of re-educating practicing nurses and, nurse
assistants on hand hygiene practices using the Five Moments of Hand Hygiene to reduce
the incidence of HAIs. The project's overall goal is to determine to what extent reeducating staff on HH compliance will influence changes in staff behavior and improve
the overall compliance rate of HH and subsequently reduce the rate of HAIs in the
facility. Thus, improving the residents' quality of care using best practices to prevent and
manage healthcare-acquired infections or nosocomial infections.
The objectives of this project were to:
•

Evaluate the gap between current practice and CDC clinical guidelines for
HH.

•

Design an approach to assist the facility in implementing and integrating
the evidence into practice (such as having a direct observer).

•

Identify barriers and facilitators of hand hygiene practices in the facility.

•

To improve staff knowledge, attitude, and behavior towards HH
compliance.
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•

Identify the current knowledge and perception of hand hygiene among
healthcare workers in this long-term rehabilitation facility

This project's expected outcome was an improvement in hand hygiene compliance
rate within four weeks, which could subsequently lead to a reduction in the rate of
healthcare-acquired infections in the facility within four weeks.

Project Design
This project was a nonexperimental quality improvement project that focused on
re-educating HCWs on the importance of strict compliance on HH using the WHO My
Five Moments of Hand Hygiene model (see Appendix B). Routine compliance with hand
hygiene practices is critical in providing a safe environment for the residents and HCWs.
The World Health Organization's (WHO) My 5 Moments for Hand Hygiene is a
framework of guidelines that defines the keys moments when HCWs should perform
hand hygiene (WHO, 2018). These key moments include before and after patient contact,
before performing clean procedures, after body fluid exposure, and after touching patient
surroundings, and after touching the patient (WHO, 2018). The goal is to reduce both the
spread of infection and multi-resistant germs and the number of patients acquiring
preventable HAIs. (WHO, 2018).
Project Site and Population
The study was conducted in a suburban rehabilitation facility located in the
southern states. The facility is a medium-sized 113-bed facility, with an average daily
census of 106 residents. The facility is divided into three stations (station one, station
two, and station three), and a cognitive care unit. The facility participates in Medicare
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and Medicaid and is classified as a for-profit organization. It has a medium-density
population of about 6,311 people within the locality. The facility has one physician, one
nurse practitioner, and over 70 nursing staff, including CNAs and about 20 part-time or
per diem nurses and CNAs. On a typical working day, the nursing staffing pattern is 7-9
residents per CNA, four med-cart nurses, one on each station, a Unit Manager, and a
Wound Care nurse. The facility provides a continuum of care that ranges from postsurgical outpatient treatment, inpatient long and short-term rehabilitation, occupational,
speech, and physical therapist, along with cognitive care units for residents with
Alzheimer's, dementia-related diagnoses, and individuals with mental retardation.
The population samples for this project were healthcare workers (HCWs) in a
small suburban rehabilitation setting. The DNP student selected 26 participants for the
project. These participants included six RNs (23%), six LPNs (23%), and 14 CNAs
(53.8%). The inclusion criteria were full-time nurses and CNAs involved in direct patient
care and present in the facility at least two times a week. The exclusion criteria were all
part-time, per diem, and PRN staff. Other exclusion criteria were environmental services
(EVS), minimum data set (MDS) staff, clerical staff, laundry, dietary, contract staff, and
other staff not involved in direct patient care.
Setting Facilitators and Barriers
The setting facilitators were the director of nursing (DON), assistant director of
nursing (ADON), Unit Manager (UM), two LPNs, two RNs, and one CNA. They
dedicated their time, intellect, and support to the success of the project. The core team
members were of immense help to the accomplishment of this study and granted access
to the data and information needed. The key stakeholder was the facility administrator.
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The project's success depended on gaining stakeholders' support, as a culture in any
organization requires approval from the organization's leader. The Project manager met
with the facility administrator, the Director of Nursing, core team members, and Unit
Managers before implementing the project.
The setting barriers to this study included the time allocated was not sufficient to
obtain optimal compliance results. Only a total of four weeks was allocated to conduct
the research. The sample size was small, consisting of 26 participants. The study was
limited to the nursing staff and CNAs. The study did not consider other care team
members such as the physicians, environmental services, and dietary staff. Another
limitation or barrier encountered was the small sample size, missed opportunities, and not
having all participants attend the educational in-services even though communication and
reminders were utilized.

Implementation Plan and Procedure
Before initiating this project, the project manager (DNP student) and the preceptor
met and discussed with the core team members how the project would be implemented,
the potential benefits, and how the study would improve patient outcomes and reduce
cost to the facility. Participation was voluntary.
There are three parts to the DNP project: preintervention, intervention, and postintervention. The pre-intervention stage began with direct observation of nurse's and
CNA's HH compliance when providing care to the patients during 72 hours. Compliance
was recorded in the WHO direct observation recording tool (See Appendix D). WHO
enumerated various HH principles to include direct observation, measurement of the
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product used, conducting the survey, and using electronic modalities. Direct observation
is considered the gold standard for monitoring compliance (Kingston et al., WHO, 2016).
Also, a quality improvement survey was completed to assess the participant's baseline
knowledge, belief, and attitude concerning HH practices. The pre-intervention
questionnaires were made available through paper copies (see Appendix B). Each
question had a scale of zero to five, where zero means strongly disagreed, and five
strongly agreed.
The second phase of the project was the intervention phase. This phase involved
brief staff meetings, handouts, and in-services. All the potential shortcomings identified
in the preintervention stage were discussed and analyzed with the core team members
during this stage. The intervention stage marked the beginning of extensive training and
education on HH practices with all participants through multiple approaches such as
poster boards, handouts, flyers, visual aids, and words of encouragement. The hand
hygiene flyers were posted in different locations in the unit to remind staff to wash their
hands. The WHO Five Moments for Hand Hygiene was explained and demonstrated to
all participants (see Appendix B). The images of WHO-recommended Moments and HH
steps were displayed in all residents' bathrooms, toilets, and near all wash sinks.
Whenever staff forgot to practice HH, they were reminded to follow HH protocols.
Additional HH practices were thoroughly monitored and strengthened by one-on-one
interactions. Also, direct observation was employed to captures all moments of HH when
possible.
The post-intervention phase began by analyzing the effect of interventional
strategies on HH and comparing all data collected from the pre-intervention and post-
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intervention stages. Next, post-intervention questioners (see Appendix F) were
distributed to participants to measure changes in HH knowledge, gathered feedback, and
measured the rate of hand hygiene compliance.
Measurement Instruments
Measurement tools used for this project were the HH audit tool and feedback
produced by the World Health Organization. Data analysis was performed using the
Statistical Package of Social Science (SPSS) for Windows (Version 28.0.0.0, SPSS, IBM,
USA).
Data Collection Procedure
The Pre-intervention data consisted of one month of retrospective collection of
HH compliance data and compared with the post-intervention data. The intervention
phase data was collected and transferred from the audit tool to the SPSS spreadsheet by
the doctoral student for analysis and comparison. In addition, before implementation, a
Unit survey was conducted to assess the current handwashing compliance rate and staff
attitude towards HH before and after patient care for one month. A total of 26 staff were
selected to complete an anonymous questionnaire on HH and a knowledge-based
assessment on HH during pre-intervention and post-intervention.
Data Analysis
All data collected were transferred from the HH audit tool to an Excel spreadsheet
during the implementation phase. The SPSS spreadsheet was used to generate results in
percentage form. Also, all data were scrutinized twice to ensure no human error occurred.
First, statistical analysis was SPSS. Second, the rates of HH compliance and HH
knowledge were compared before and after the intervention.
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Results
Twenty-six participants out of 70 full-time staff at this suburban rehabilitation
facility participated in this project. The participants included 18 females and eight males,
of which six were registered nurses, 14 CNAs, and six LPNs involved in direct resident
care. The project site was a medium-sized skilled rehabilitation facility with 113-beds.
The facility has an average of about 106 residents at most times. The teaching tools used
for the HH reeducation section included the WHO My Five Moments of Hand Hygiene"
hand hygiene posters and handout presentations (See Appendix G). Also, teaching about
healthcare behavior, perception of HH, and barriers to hand hygiene practices were
elaborated on during the teaching section. In addition, pre-intervention and postintervention questionnaires on hand hygiene were distributed before and after the
intervention period.
Hand hygiene compliance rates were reviewed for one month before reeducation
and one month after reeducation. Also, hand hygiene compliance was monitored and
supervised by the DNP student and two-unit managers during the intervention period.
Based on the findings from the pre-intervention questionnaire, 23.1% did not know the
Five Moments of Hand Hygiene, and 76.9% could accurately describe the Five Moments
of Hand Hygiene. Also, 26.9 % did not perform handwashing techniques correctly, while
73.1% performed handwashing techniques correctly.
The hand hygiene compliance rate increased from 73.5% pre-intervention to
92.3% post-intervention (see Appendix H). Participants identified various barriers to lack
of HH compliance, such as workload, irritation of hand sanitizer or soap used for HH,
insufficient washing hand basin, location of washing hand basin, and use of gloves. After
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HH education, the overall knowledge level of the staff increased significantly from
73.1% pre-intervention period to 88.52% post-intervention (see Appendix I) with a pvalue of <0.001 (see Appendix J). Specifically, knowledge of the Five Moments of Hand
Hygiene, proper handwashing technique, and infection control measures for preventing
healthcare-associated infections improved significantly after staff education.
Most importantly, the overall rate of healthcare-associated infections, urinary tract
infection (UTI) 41.8%, upper respiratory tract infections (URI) 29.1%, lower respiratory
tract infections (LRI) 16.4%, and gastrointestinal tract GI 12.7% preintervention period in
the nursing home decreased to 0% for each of the systems to no infection postintervention period (see Appendix K). Additionally, the results showed that educational
intervention did elicit a statistically significant change in hand hygiene compliance rates
with an overall increase of 92.3% and a decrease in HAIs. Thus, we can assume that the
project was successful, as the goal was to improve HH compliance and reduce the overall
incidence of healthcare-acquired infections.
Implications resulting from an increase in hand hygiene compliance rates among
healthcare staff included higher quality resident care, a decreased risk of residents
acquiring HAIs in the facility resulting in a healthier community, and financial benefits
for the organization through increased reimbursements, reduced costs, increased patient
satisfaction, and better patient outcomes.

Interpretation/Discussion
Hand hygiene is one of the single most effective practices for preventing and
reducing the transmission of HAIs (WHO, 2019). The purpose of this DNP scholarly
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project was to re-educate healthcare workers in long-term care facilities to improve hand
hygiene compliance among healthcare workers in long-term care. There were three
objectives for this project 1) identify the current knowledge of HCWs on HH and
transmission of HAIs, 2) identification of the facilitators and barriers to hygiene
practices, and 3) provide education to HCWs on HH using WHO Five Moments of Hand
Hygiene. Lastly, the study sought to assess healthcare workers' knowledge, perception,
behaviors, and barriers to hand hygiene practices with the overall goal to reduce the
incidence of HAIs, which is demonstrated by a zero rate for all infections and a zero rate
of colonization post-intervention period.
The results of this project revealed an improvement in hand hygiene compliance
in the facility as a result of educational intervention. Through the intervention of the
educational program, the hand hygiene compliance rate increased from 73.1% preintervention to 92.3% post-intervention period. This finding aligned with similar studies
that support educational intervention as a means to improve hand hygiene compliance
(Doronina et al., 2017; Gould et al., 2017; Kingston et al., 2016; Neo et al., 2016).
Also, during the pre-intervention data collection, the rate of HAIs for urinary tract
infections was 41.8%, upper respiratory tract infections 29.1%, lower respiratory tract
infections 16.4%, and gastrointestinal infections 12.7%, respectively. However, these
rates dropped to 0% (no infection) by the end of the post-intervention period. In addition,
no new HAIs or colonization was reported in the facility. Hence, we can say that the
project was very successful.
The success of this project is attributed to the fact that participants understood
that they were closely monitored and supervised by the project manager and the two Unit
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Managers assigned by the DNP student. Direct observation is the gold standard for HH
compliance (Kingston et al., 2016) and allows for immediate feedback when a
handwashing opportunity is missed. However, direct observation is vulnerable to bias
from the Hawthorne effect. The Hawthorne effect is a behavior change due to the
awareness of being monitored by an observer, and it is believed to raise HH compliance
rates falsely. (Alshehar, Park, & Rashid, 2018).
The success of this project was due to the small size of participants, which
provided easier oversight and coordination of the project. Thus, hand hygiene practices
played a significant role in reducing the rate of HAIs and provided a healthier
environment for the residents.
One unexpected finding or limitation of the project was the number of hand
washing sinks and their location in the facility. The facility did not have enough hand
washing sinks in the hallway. Most of the sinks were located in the resident's room and
are very small, making it challenging to perform handwashing techniques without
splashing water or touching inside the sink. Another unexpected finding was the limited
number of alcohol-based hand rub canisters in the hallway. Most of the canisters were
either empty or malfunctioning.
Strengths
One of the notable strengths of this project was that the findings were consistent
with the current literature that show effective hand hygiene compliance reduces
healthcare-associated infections. Extensive searches of multiple databases that focused on
the project topic contributed to the strength of the project. So much evidence-based
literature on hand hygiene compliance and HAI prevention was available, and they all
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supported that effective HH compliance reduced HAIs in healthcare settings.
Additionally, each team member was equally invested in the success of the project.
Limitations
There are some additional limitations identified in this study. The time allocated
for this study was inadequate to obtain accurate data trending of HAIs acquisition rate or
optimal compliance result on HH; only a total of eight weeks was allocated for the entire
study. Also, the sample size is small, consisting of only 26 participants out of 70 full-time
employees. Additionally, the study was only conducted in a 113-bed single suburban
rehabilitation facility; thus, this study was not generalizable for a larger setting. Another
limitation to this study was excluding all the ancillary staff, part-time staff, per diem
staff, and physicians. Thus, the small sample size may not be an accurate representation
of the study outcome.

Cost-Benefit Analysis/ Budget
Mitchell et al. (2017) reiterated the impact of HAIs to include prolonged
hospitalizations, long-term disabilities, mortality, increased resistance of microorganisms
to antimicrobial treatments, financial burdens, and high cost for the patient. Contaminated
hands are a vector for pathogens. The Center for Medicaid and Medicare (CMS) requires
HCWs to perform HH when providing direct patient care. Federal tag 441 requires a
skilled nursing facility to have an infection control program that includes hand hygiene
(Kirk et al., 2015). It is also recommended that skilled nursing facilities develop hand
hygiene programs to include point of care as an essential component of hand hygiene.
Point of care HH is defined as the location where three elements come together: the
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resident, the healthcare worker, and the care of treatment involving contact with the
resident or the resident's surroundings (Kirk et al., 2015). According to SHEA/APIC
guidelines, routine hand hygiene should be encouraged. Hands should be washed after
any patient contact but especially after contact with body fluids, after removing gloves,
when soiled, and when otherwise indicated. Unless hands are visibly soiled, alcoholbased hand gels are encouraged (Smith et al.,2008)
The cost of implementing this nonexperimental quality improvement project was
minimal. About $700 was invested in purchasing supplies such as ink, copy paper, and
refreshments during in-services. In addition, the cost included hours allocated to the
literature review and hours involved in checking off core team members in the LTC
facility on infection prevention and hand washing. Clinically, the outcome of this DNP
project was to improve clinical practice and patient safety by enhancing HH compliance
among HCWs.
Timeline
The overall time frame for the project was estimated at three months. The Director of
Nursing was a great resource and provided strong support for the project's success. The
project consists of pre-intervention phases, an intervention phase, and the postintervention phase. During the pre-intervention phase, the project leader collected the
facility's current HAIs data from the infection control logbook for the past two months
(December-January 2021). The infections were sorted under the following categories:
UTI, upper respiratory tract infection, lower respiratory tract infection, and
gastrointestinal tract infection. The intervention phase consisted of direct observation of
staff compliance with HH, implementing HH guidelines per CDC/SHEA/APIC, and

22

using the five moments of HH as an educational tool. Finally, the post-intervention phase
included analyzing the data collected and comparing the results. The following is the
timeline for this study.
•

July 2020 - Conference call and proposal approval with the chair.

•

August 2020- Obtained signatures for all required documentation from project
preceptors and submitted all relevant paperwork to the institution for approval.

•

August 2020- Selected the core team members to assist with the study.

•

September 2020 - Continued developing project.

•

October - Met with PERC review board.

•

December 2020 - Met with facility director and administrator to facilitate
permission for applicability of the project at the suburban rehabilitation facility
located in a southern state and discussed the extent of data gathering and usability.

•

January 2021 – Received approval by JSU Institutional Review Board to conduct
the study.

•

January/February 2021-Collected and reviewed data collected from the EHR.

•

February/March 2021- Implemented the project by conducting intense training
and educational in-services for the staff and collecting data.

•

April/May 2021 - Project was completed and manuscript prepared for
dissemination of findings.

Ethical Consideration/Protection of Human Subjects
The Jacksonville State University Institutional Review Board approval was
obtained before initiating the DNP project (See Appendix C). Also, PERC approval for
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the DNP project topic was obtained before project implementation. The resident's privacy
and dignity were preserved throughout this study. As a quality improvement project, all
data extracted from electronic health records and infection logbooks had no patient
identifier or private information (e.g., names, social security numbers, etc.) in compliance
with the Health Insurance and Accountability Act (HIPAA). The data was maintained
and complied with a secure electronic database with no patient identifier and saved in a
password-enabled computer. Any other confidential or proprietary records of residents
were not in the project data analysis. The DNP student did not include the names of the
staff that participated in the standard precaution, hand washing, and infection prevention
checkoff. Also, the name, location, and phone number of the facility were not disclosed
in this study. Therefore, there is no known risk associated with this project.

Conclusion
In summary, the in-service educational intervention improved hand hygiene
compliance among HCWs in this suburban rehabilitation setting. HAIs remain a
significant healthcare burden and provide global safety concerns to the patient, healthcare
providers, and healthcare industries. Key factors contributing to the failure of HAI
reduction efforts over time include not educating new staff in the technical and adaptive
aspects of the change package, failing to require continuing competency checks, not
incorporating the change package into daily workflow, and ceasing to routinely monitor
progress toward achieving or maintaining safety goals (AHRQ, 2015). Numerous works
of literature have indicated HCWs hands are the most common vehicle for transmitting
HAIs from healthcare workers to residents in long-term care facilities (CDC, 2019). Hand
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hygiene has been proven the single most important means of reducing HAIs. Thus,
evidence from this study showed that re-educating healthcare workers on proper hand
hygiene practices improved their knowledge and significantly improved HH compliance
rate. The study showed a statistically significant relationship (p < 0.001) between the
knowledge level of staff after reeducation and hand hygiene compliance. Therefore, we
concluded that hand hygiene educational in-services effectively improved HH
compliance among healthcare workers (Teesing et al., 2021). Although, there are many
different methods for improving HH compliance. More research is recommended to
ascertain which method is the most effective in increasing HH compliance, therefore
decreasing HAIs. We further recommend that more research on HHC be conducted using
a larger sample size to determine the longevity of education.
Recommendations
The project results are consistent with current literature indicating that education
is one of the principal methods for improving hand hygiene knowledge. Effective hand
hygiene is the single most effective means of preventing HAIs. It is recommended that
the organization implement measures to promote hand hygiene knowledge and
compliance to decrease HAIs. Unit managers and those in a leadership position should
ensure those hand hygiene guidelines, protocols, and standards developed by CDC and
WHO are strictly maintained by healthcare workers for patients' safety.
Recommendations include monthly mandatory in-services on hand hygiene that focus on
hand hygiene knowledge and practice. Posters and visual aids that emphasize the
importance of HHC are helpful to reinforce and remind staff of the importance of
effective hand hygiene. Periodic in-services on hand hygiene and handwashing checkoffs
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should be provided to staff monthly to reinforce HH knowledge attainment. Hand
hygiene products should be installed in every room and the hallways. The environmental
staff should ensure that the canisters are always filled and functioning. Health care
facilities should provide hand hygiene feedback to staff and motivate them to regularly
wash their hands when in contact with residents to save lives.
Sustainability
The facility plans to maintain sustainability by involving all staff and leaders to
buy into the new idea on HH compliance through direct observation. The direct observer
can be any of the staff members or the unit managers. They will be responsible for
monitoring HH compliance among all staff and being a resource person to educate staff
and train new hires on correct HH practices. Also, displaying HH posters in residents'
rooms, wash hand sinks areas, and hallways will serve as a visual clue to perform hand
hygiene.
Lastly, to improve sustainability, the DNP student will encourage stakeholders to
invest in a HH monitoring tool. The tool will record HH performance whenever a staff
enters a resident's room. This tool will remind the staff to perform HH through a voice
command each time they enter and exit the resident's room. The change agent will run
monthly data of the monitoring tool to gather staff compliance from the monitor. The
monitor will display how many times staff were in a room and how many times HH was
performed with the staff's name. The result will be displayed in the staff breakroom and
encourage staff to perform HH practices, especially if they see their performance below
average.
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APPENDIX A
Kurt Lewin's Change Model

Source: Oliver (2018) Examining Lewin's Change Management Model | Human Synergistics
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APPENDIX B

Source: WHO Observation Form https://www.who.int/infection-prevention/tools/hand-hygiene/evaluation_feedback/en/
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APPENDIX C
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APPENDIX D
WHO Hand Hygiene Observation Tool

Source: WHO Observation Form https://www.who.int/infection-prevention/tools/hand-hygiene/evaluation_feedback/en/
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APPENDIX E
Pre- Questionnaire
Figure 1.1. Pre- Intervention Questionnaire/ Survey
This questionnaire should take about 10 minutes to complete. Each question has only one
answer. Please answer each question as correctly as possible. Your answers are
anonymous and will be kept confidential.
1. Gender: Male ☐ Female ☐
2. Age Group: ☐ 19-25

☐ 26-35 ☐ 36-45

☐ 46 -55

3. Occupation: Registered Nurse ☐ Nursing Assistant

☐ 56+

☐ Physical therapist ☐

Other ☐
4. Have you received formal training on hand hygiene for the last one year?
Yes ☐

No ☐

5. Do you routinely use alcohol-based hand rub for hand hygiene?
Yes ☐

No ☐

For the following question, rate your answer on a scale of I -5. 1 been very low and 5
very high
6. In your opinion, how important is hand hygiene compliance to infection
prevention and control?
1

2

3

4

5

7. How effective is hand hygiene in prevention of healthcare associated infections?
(1 = not effective, 5 = very effective)
1

2

3

36

4

5

8. How often do you perform hand hygiene before patient care? (1 =Never, 5 =
Always)
1

2

3

4

5

9. On average, in what percentage of situations requiring hand hygiene do you
actually perform hand hygiene, either by alcohol-based hand rub or washing
hands with soap & water (between 0 and 100%)?
_______%
10. In your opinion do you have enough supplies for hand hygiene (alcohol- based
hand rub or soap)
Yes ☐

No ☐

11. How would you rate yourself in area of compliance with hand hygiene? (1= not
compliant; 5 = very compliant)

1

2

3

4

5
Thank you very much.
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APPENDIX F
Post- Questionnaire
Figure 1.2. Post-Intervention Questionnaire/Survey
This questionnaire should take about 15 minutes to complete. Each question has only one
answer. Please answer each question as correctly as possible. Your answers are
anonymous and will be kept confidential.
1. Gender: Male ☐ Female ☐
2. Age Group: ☐ 19-25

☐ 26-35 ☐ 36-45

☐ 46 -55

3. Occupation: Registered Nurse ☐ Nursing Assistant

☐ 56+

☐ Physical therapist ☐

Other ☐
4. On a scale of 1-5 how will you rate your experience with this research study?
(1 =not satisfied; 5 = very satisfied)
1

2

3

4

5

5. How likely is this study able to change your behavior on hand hygiene
compliance? (1 = not likely; 5 = very likely)
1

2

3

4

5

6. Did the educational activities you participated in help improve your hand hygiene
practices? (1 = Not at all; 5 = very much)
1
7.

2

3

4

5

Has your awareness of your role in preventing healthcare-associated infection by
improving your hand hygiene practices increased during the current hand hygiene
compliance study? (1 = Not at All; 5 = Very Much)
1

2

3

4
38

5

8. Has the fact of being observed made you pay more attention to your hand hygiene
practice? (1 = Not at All; 5 = Very Much)
1

2

3

4

5

9. Did you experience any skin irritation from using the soap or alcohol-based hand
sanitizer?
Yes

No

10. How likely are you going to apply what you have learned from this study in your
future practice? (1 =Not likely; 5 = very likely).
1

2

3

4

5

11. How likely are you going to implement the research finding in your daily
practice? (1 =Not likely; 5 = very likely).
1

2

3

4

5

12. On a scale of I to 5 how satisfied are you with the research study
(1 = Not satisfied; 5 = Very satisfied)
1

2

3

4

5

13. Which area in the future would you like to have research study conducted. Enter
your response in the box

14. You can add any suggestions or comment you have in the box below

Thank you
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APPENDIX G
OVERVIEW: Hand Hygiene Education
This course will review key concepts of hand hygiene. Topics include:
What are standard precautions?
Why is hand hygiene important?
What are some other concerns surrounding hand HH compliance?
WHAT ARE STANDARD PRECAUTIONS?
Standard Precautions are a set of infection control practices that healthcare personnel use
to reduce transmission of microorganisms in healthcare settings.
Standard Precautions protect both healthcare personnel and patients from contact with
infectious agents.
STANDARD PRECAUTIONS INCLUDE:
Hand hygiene (handwashing with soap and water or use of an alcohol-based hand
sanitizer) before and after patient contact and after contact with the immediate patient
care environment.
Personal protective equipment (PPE) when exposure to blood, body fluids, excretions,
secretions (except sweat), mucous membranes, or non-intact skin is anticipated. PPE
includes:
Gloves – when hand contamination is anticipated.
Masks and eye protection – when splashes may occur.
Gowns – when soiling of clothes may occur.
WHEN SHOULD I USE STANDARD PRECAUTIONS?
Standard Precautions should be used by healthcare personnel caring for patients.
regardless of the patient's diagnosis and whether or not the patient is known to have a
communicable infection. In other words, Standard Precautions should be used for all
patients, all the time.
WHY IS HAND HYGIENE IMPORTANT?
Infections are a serious problem in healthcare facilities. Every year, an estimated 2
million patients get a hospital-related infection. 90,000 dies from their infection.
Many infections are transmitted on the hands of healthcare personnel.
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Hand hygiene is part of Standard Precautions. It can reduce the transmission of
healthcare-associated infections – to your patients and to you.
DO YOU USE HAND HYGIENE WHEN YOU SHOULD?
Healthcare personnel practice hand hygiene about half the time they should. Hand
hygiene is often not practiced:
Immediately before touching a patient, performing an invasive procedure, or
manipulating an invasive device, contaminated items, or surfaces, or removing gloves.
After touching items or surfaces in the immediate patient care environment, even if you
did not touch the patient while you were there.
what reasons prevent you from practicing hand hygiene regularly?
SO, I NEED TO IMPROVE. WHEN SHOULD I PRACTICE HAND HYGIENE?
Whenever hands are visibly dirty or contaminated.
Before:
Having contact with patients.
Putting on gloves.
Inserting any invasive device.
Manipulating an invasive device
After:
Having contact with a patient's skin.
Having contact with bodily fluids or excretions, non-intact skin, wound dressings,
contaminated items.
Having contact with inanimate objects near a patient.
Removing gloves.
BUT I DIDN'T TOUCH THE PATIENT, WHY SHOULD I PRACTICE HAND
HYGIENE?
Bacteria can survive for DAYS on patient care equipment and other surfaces. Surfaces in
the patient care environment – including bed rails, IV pumps, and even computer
keyboards – are often contaminated with bacteria. It is important to practice hand hygiene
after you leave the room, even if you only touched patient care equipment or other
surfaces.
Source: CDC Hand hygiene interactive education tool
https://www.cdc.gov/handhygiene/training/interactiveeducation/content.htm
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APPENDIX J
Table 4
P- Value Correlation
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